"1 



v.- 



ffi 5t m ^ ^ 


a « 


ti -r ^ \t\ 






Bi a a 


¥.....71 H 
ffi ^ 


A Id B 


<P » B 











» » ;f « t >t uj 



(1) 

4 ^ 148 



1. 

2. 



3& 9! (O 4S ft: 



3. 



« IB « 

# fiF m K A 



©WBBIB 51 " 127384 
i>WL1 BSBL (1 9 7 6) 11. 6 
MBS f/ - c/f^X^ 



n a * ^ ^ J*: 
jt M A T 1 07 

B 4c @ fi^ ^ ^ ^ 

tU B S8S>Z256 



Int.C12 

tioUl^ //ox 



K^j -Sil 5* 

1 •»f- cTi ^ m 

2 «*T Ak </.J »»« 

1. r» ifi 7) *5 T V-^ A K - A « "tiJ ^ 

i FS K - fri 4if tt V HV !) f / •»«' P, ^ -JJ- 

( 1 I ) ^ ^: * ^ -i ^ ?r .1 ^. 3 

V ^ i?' I- r — h ( 1 0 ) 1 r-o T » ii^k K - A 

ir .1A f> * - ► tX. ( 1 1 ) K: U t -6 

11= ^ In) o J- 7* ( 17 ) Jir * * « i^C *fe K — A 

« frt 3t *>- - Y tttt-J)- ( 1 I ) ifc — yi-r -5> 

V mi t *C ♦! ♦ *V 4^ i* -^J JS' ^> J. -7^ ( 1 7 ) o 

A ^ 3i - I- Sb^ < I 1 ) i<0 '-5t<*^IC 



n^CiSi -:-,-^ ^ *i:i'rt K 2 1 ) 1* X. , U -C «i 1^ 

^ A ;5i yO ^''S C t 6 ) 1^ /j "pJ t* 

16! »> J- "7* I . 1 7 ) t'J iM <0 Ib: «fe r> X ^'^ ^ *R 

iMiO ' if ^' ^ ( I 2 , 18^ 14, IS) 

»» Jt C irk * ^< * 3 >' ^ iJ' h r :^ - h ( I 0 ) 

t. \ =^ y 9 ^ Y -r W ^ \ < 1 0 )<OF"^#C 

ni- ^ V ^ -r ftd *f' ^ n , - . =1^ =» >^ h ( 12, 

la, 14, i5)c:«i^fri:*gffc^:^w(26)%'i*: 

:f. -C A ICJIFV^IW^ < 2 5 ) ; ^-ft K— A 

Jt F IB« 5* ^ ^ V mi ;t ^ ''J K -f* 'O '^^ ( 1 6 ) 

J: :^ T' r u> >ib ' y a- ^i* ^ ( a e . 

4 2 » 4 8 ) flr e tfi L ; ss r :/ ^ -K ^ >' 
(86, 4 2 , 4 3 ) K tfc ;j Jfl: 4. »:> ^ ^ 

**b '>r t 1 « ) :5i i«c IE <>t !fir iJ* <^ U F *i* f> n X 



-397- 



BEST AVAILABLE COPY 



14,15 ) }«Xll7«S»R«^t9. ( 2 6 )*Ci*^«}L, Jfc- 
2, ttf^<:f3i^^^h7'l^— h ( 1 0 

W O 3/ 4^ 51. ^ V ^ y ^ , 

<T ( 4 0 ) ««: itt n ^ « 1^ h :^ ^> « v ^ 

( 4 8 )<r>A:<»OK( 4 1 )^:» Jt^^co-^r^i^ 

*»?f( 4 8 )^t>'<«^!?^4-^*<( 4 0 ).t*C«ftt 
^.yC^^-^'&ft itMOW ei^.^Ui^¥& i 4 4 . 4 5 ) 



<*B8 DB5I- 1 27384{^) 

.X 3. ;^ ( 8 (i ) CO 4?r ^ «^ ^ «r ( 8 8 ) iC 

#f 1* :K «0 *u iSi .4^ 2 ift Hr: h» CO 7" *> •Ji' a. jK ^ X ^ -f y 
4. ''>:rs'.X^H*^i^(4 2, 48 )<0 3t)i, 

*«'P/C **ii«^tC rm-r* T;5<OHe ^ :^Sfli*f ( 4 2 ) 

-t , *'tft«3!)i<ft' f :^<50*- -^yili^M (42) «^<fS*»:4t 

« ± — «t u-cu** ± :i!f O .-K ^ i^fflW ( 4 8 )i, 

^ -c * »7 X' i-f ft *- -tfc , jii«rti« -e o flftio :« itf w: 

11. -£> ?ji , r 1« « ^ rt , ^ -f •J' 1^ X t ^ 
-r 4> 14-^ i* » K?# ?r »Sc -r 1/; * 'j+rt «r 14h if. 

y * # VfSI'p-f A C 3&5 T ft . 
Xy y ^ - h- ^< y ^ ^ «& - ^ A tJ^ 4/ X 

c^v i«» 40 iOJ ? y ^ -ft ^ >^ '^J: ^ <0 7ii m t: 

;t 4» 7" 5' * .-K ^ -f ^ <t 1*t T *. <0 T 

-6. C v> 7" ^ # ;^ ;x -r -Ml, -^*C)^.>^«i 
**rr*bn m K — ^irs4it«0-'«* a ^ T'tx — |» 



tfm^m^^ 4:<rjyj^tm\;iki^ t ^ i- ^< y 
4^ * lii CO * ^ ^fJlpyg fio K V -C >t ^ r i/ A 

^ 33: — h <*b^t 1 I :d**> 4 •::>o => :^ ^ ^ h 

't Jr.:^rc«i3&JtPX*^ iftit: i> i 1 7 -^i* 
-& 2 1 OP^«(|IC!5iD»o-c 89;*so-Ci'» * c 



#M ffE51- 1 27 38 4 i^) 
39: - h hG^- I l*Ca«fi;Sn/t4»'0«*lS4J'l 6t:» 

;5iri!K*?rC>t =1 ^ ^ h 1 2 , I 8 » 

14» 15i*f»*L/irii^J6t'>-*^^lTt'ii^ — 
h V:i I 1 f> fri W n ^ KIK »^ 2 l»M /fit r> *i 8 ■ 
IC ;3« -55 ; ' t V. ttu < iip; ^ 3t)» *^ ^ *l ^. K — -'^ 
<Rf4X. nfe^J-^fctRfbit U"X»^4>. ax^^l* 12-15 

0 - I 5 o n u< L * t fJ ^ <7> 9 7' ttti ^ tt ^ rtfeO 

1 5a]65=>':^^h-»^-K25Ji<r>/.il6-^'-6«fcJ 



FniiK:rtife«>fiflffli 8 0 ^*:-^^-i^i^;3c^^^:^eo 
- h T 1^ c> -c * . a St 8 0 w , 3 # ^ h 

•r y y r^: tt fet Ir-* t T SJ^ 

^ II. X . «»> rc » • ^« — iri*^ — :? U — 2, 



1^51- 127 3 84 14) 
^iS«f 2 5 Ai« UT(A/b. Bii$r 2 5 #i , t <0 »a 

^ ^ 2 8 ;^?a£i«t^n-c^*&, t <?3 ^ -f -t' 7 

— irCit, r ^ * -K ^ > :.r ^ |f«j^tt tS gi^flft C/J r 

K '«i5x i«!t^i*t A « C J: 0 Vii -r #1 » >- ^ 

2? h .7 1^ — h *;i -t (Tj t|i irc .X -f 'J f- a-iit. ».y <y> fVf « 

W ►•^ <y\ ff*- it^ b» * i ^ ?c > — h « Iiv. 

n T »^ VI o "=1 K: , ^ — -"r 2 7 A' O *t* -f 7 

li/i «t 8 0 Titrt b n ?t - h j)» 4-, (rt ^ n 

« • il T >6 >: . y ^ ^ 9 \ 9r ^ y 



i/ a. i,- ^ >^ 3^5 8 S V e >' ^: U -C N He I - -C >f -r 

I 6 'i> U>»^ L^ttft ^ :^ r t-pi+iiOs'^^ C.» =» x 
^ h <iO V 1 2 e - I 5 a jgb. ^ k: «!i t.'^ 

r y * rtt ii» 1* <o nni <n i£ F "C jt * . 

f,aH-yt£e tl;diT¥frffe-3 ti iS, 

O *^ «fe m ftii K l^f: ^ L -c * o T <o *r ^ «s *r 

r> yfc w t» 4 t ^ — u -c * p K "5 ^ -j^ ^ 

>- fHity 4 8 fcK: t^.-fliiim *^ • * 4 6 ^5 

Hi J»i ?i h <^ ^ ^ €B 4 8 7i« F 1j 

m^i 4 2 <rj i-^. ^ f :^ K m ^ o - 4 6 *r+ T >^ <r 
i» >• ^-W 4 2 4« U F ''f % ct^ii- ^ ^ I ^ 

T :^</^ * >- ^ 4 6 ofct F T 3 > 

* 4 8 »C BO >t. iHii.^ V? » T 

15 (Ti *• ^ «v « to it ^ *i X It * *E ?7 ^» *r- * 
* 3 # ^ ► r u - F T:^o ^ >'» 



»WBS51- 1 27 3 84 

;f. 3 <r i7 h X — h I 0 , 5 (jiC: <t i^^i U T 

»7 I 2 p*i<^:) ^ utif..jf::t- io-t: , ^« - 7" u' - h x 
«:rA'--«s«4 Q if-x n ip ^ Y r \^ — y 1 oAt>' 

-t A , K 4 I ^> tC fct F © * '^^ ftU 4 2 7)J 
<a rtf. U * C ^1. 3 * »- 7' !^ — h 1 O iO *f» /u dfi 
^ I 6 O J: !«: » ih U -C t-k ^ „ ir: 4 1 CO *t> K. H , 

tit*f4 8ttmMKteO''7t7:7;^i?4 4$:>hiU. * 
Y 4 0 .i:<Of^it«iC^rtjt7 -7 4 5 

»i J: fiD X isH> t ^ 4 I CD »f» *C -rtJ Sft U -C 
F ^ 4 2 i h'^iO^ -^m^ 4 8 <D 

lE *:«t f-o ivf. ifc jsi ^ , 

fK ^ X *n < tiq '.^ iM K i»: fM ^ t g * 

h «/3 *ai < .i' •> ^ ^ >' ;^ >f ^i>i^^ 

im ulif jt;. fT 2 S «0 Ji («C fet f '5> 0 * * 8 fcK; W 
-r t frC f*" «0 7' U V Y m^^.yr^frf ^ 0 4i 

M: flJS? st^, t-* 2 5 6'^ — fr?. VJft t.^ >S „ ^!^«* * O 

Si. ^ :y ^ <n i\t *u mt s w s i -r ir? ^ ^ t • ^ 

ifl <A> fe3f K ♦ ' >' ^ V o:>ecm. ^ ^ ^ ^ y \ 2 
• I 5 ir-i # i£ i« « ?r ^ . C t X t fill 



Jfti fi4 -t- A >: ft H , fl? 4 ftjC^^ ^ h T 



4 l^lftiO!^!^ «r 49.9) 

-f ifti B-U 

^4bSSMt« «»\ll»b«i48 ->8»C^H-J&:u^^^ 



»M 0551- 1 27 3 8 4C6) 



•n' O SPt tit UsSi . 



^aft 7 t>6 WL * 6 EPi o y 3. jk ^ <o "H^ (10 i^g o 

8 teS r.- . 5 |yj O ^ ^ S' ^ #C lifi AH ^ r». A tit 



«4 9 'v:; fr^' ^ «ft 8 iy ; CO ^' -f -r 7 ^ -4. o -i^ on 



^ . O liit 'ftii • 

— h irt-'I^i^A^n: * ^ x ^ y JljlJO 

J% * ^ -^^ Bf aa 189 , 



1 0 



t 1 



1 2 « 1 a « 14^ 15 



I 6 



I 7 



2 1 



2 5 



2 6 



^« =» ^ ^ ^ h 



^ w ^ 



3 




8 6 « 4 2 « 4 8 



- ^ V ii- rfs* ^ X 



K «? A 



^ttdt ba lift 



/7 



0 -^^--^?^r ^^L^ 

J'/ /5a W ^-e* ?f 




/3 /3a ^ 




-402- 




BFBl- 1 27 38 4 (7) 





5. 




1-91 iffi 
4. SlfltaE»SC^-to|R:fi: 



I 
1 

«^ 1 
^ 1 



I 



m 

Ml 

id) 









m 










ft 




n= 






A 




m ^ 


ft 






I 



(3) ft 



mi m ^ n 



-403- 



PATENT SPECIFICATION (") 1535 810 



CO 

to 



(21) AppUcation No. 15742/76 (22) FUed 15 April 1976 

(31) Convention Application No. 224 802 

(32) Filed 16 April 1975 in 

(33) Canada (CA) 

(44) Complete Specification published 13 Dec. 1978. 

(51) INT CL^ HOIH 13/48 

(52) Index at acceptance 

HIN 441 443 45X 543 54X 616 618 626 637 649 654 700 704 
708 

(72) Liventor PAK-JONG CHU 




(54) MULTI-CONTACT PUSH BUTTON SWITCH 



(71) We, NORTHERN TELECOM 
LIMITED, a Canadian company of 1600 
Dorchester Blvd. West, Montreal, Quebec, 
Canada, H3H IRl, do hereby declare the 
5 invention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be par- 
ticularly described in and by the following 
statement: — 

10 This invention relates to push-button 
switches, and particularly to such switches 
having a snap-action. 

The present invention provides a push- 
button switch assembly comprising: a spring 

15 contact plate provided widi at least one 
switch position, each said switch position 
having a prestressed domed portion and a 
flat sheet portion surrounding the domed 
portion, the domed portion including a 

20 central portion and radial webs connecting 
the central portion to the flat sheet portion, 
the domed portion prestressed to a stable 
position above the plane of the flat sheet 
portion, each of the radial webs including an 

25 upwardly bent portion at its junction with 
the flat sheet portion, and a plurality of 
spring contacts extending radially from the 
central portion, each contact extending be- 
tween a pair of radial webs; a circuit 

30 member positioned below and spaced from 
the spring contact plate and including 
contact areas beneath the spring contacts; 
and a push button positioned above the 
central portion of each switch position to 

35 apply a downward force on the dom^ 
portion; whereby pressure on the push 
button depresses the central portion from 
the stable position and flexes the radial webs 
at the bent portions, the central portion 

40 snapping through the plane of the flat sheet 
portion to bring the spring contacts into 
contact with the contact areas. 

In a preferred embodiment of the in- 
vention tiie switch has a plurality of contacts 

45 spaced around a central point Such swit- 
ches are particularly suitable for telephone 



sets and other forms of electrical and 
electronic apparatus. 

It is a constant requirement that switches 
be made more compact, requiring a minimal 30 
space in the apparatus. At the same time the 
switch should be simple and reliable. In a 
telephone, and other apparatus, the pushr 
button is actuated by users who may actuate 
the push-button with widely varying 55 
characteristics, which characteristics could 
influence the signal quality resulting from 
the switch actuation. The particular 
characteristics of the push-button, such as 
feedback, operating force and button travel 60 
are tiierefore important. 

The preferred embodiment provides a 
push-button switch which has a snap-action 
which action po^tively ensures proper 
switch contact, and also gives a positive 65 
**feer' to tiie switch actuation. The push- 
button switch has a pre-strained dome 
shape spring contact plate. This contact 
plate undergoes the snap-action after a pre- 
determined amount of applied force by the 70 
push-button, and snaps back after removal of 
the force. 

In order that the present invention . be 
readily understood, embodiments thereof 
will now be described, by way of example, 75 
with reference to the accompanying draw- 
ings, in which: 

Hgure 1 is a plan view of one form of 
spring contact plate; 

Figure 2 is a cross-section on the line 2 — 2 80 
of Figure 1; 

Figure 3 is a cross-section on the Hne 3 — 3 
of Figure 1; 

Figure 4 is a cross-section of the spring 
contact plate of Figure 1 , as on the line 3 — ^3, 85 
but illustrating the contact plate in an ac- 
tuated condition; 

Figure 5 is a cross-section through 
one form of push-button switch incorpo- 
rating a contact plate as in Figures 90 
1 to 4; 

Figure 6 is a perspective cross-sectional 
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view of a pivotal push button as used in the 
switch of Figure 5; 

Figiure 7 is a plan view of the push-button 
of Figure 5; 
5 Figure 8 is a perspective cross-sectional 
view of a resilient diaphragm as used in the 
switch of Figure 5; 

Figure 9 is a plan view of the diaphragm of 
Figure 8; 

10 Figure 10 is a perspective view of a spacer 
as used in the switch of Figure 5; 

Figure 11 is a cross-section of the spacer 
of Figure 10; 
Figure 12 is a cross-section tfarougih an 
15 alternative form of push-button switch 
incorporating a contact plate as in Figures 1 
to 4; 

Figure 13 is a perspective plan view of a 
printed circuit board on which is to be 

20 mounted a plurality of push-button switches. 
As illustrated in Figures 1, 2 and 3, a 
spring contact plate 10 is in die form cd a 
stamping from a sheet of metal, for example 
of stainless steeL There is a flat sheet 

25 portion 11 surroimding a contact portion 
which comprises four contacts 12, 13, 14 and 
15. The contacts extend radially from a 
central portion 16 connected to the flat 
sheet portion 11 by radial connecting webs 

30 17. The contacts 12, 13, 14 and 15, and 
central portion 16 and webs 17 are formed 
from the sheet portion 11 and are given a 
prestressed domed formation, as seen in 
Figures 2 and 3. The outer ends of the 

35 contacts 12 to 15 are formed to g^ve 
downwardly extending rib formations or 
portions 12a to 15a respectively, these rib 
portions forming the actual contact areas. 
When pressure is applied to the central 

40 portion 16 in a downward direction as seen 
m Figures 2 and 3, the centre portion 16 
moves down with flexing of the webs 17. At 
a particular position the centre portion 
snaps down, still however having a residual 

45 stress tendency to return the centre portion 
17 to the normal positions as in Figure 2. 
The webs 17 each flex or buckle at a 
position 20 just radially inward from the 
junction portion 21 with the flat-sheet 

50 portion 1 1 . It will be seen that these junction 
portions have an initial upward bend and the 
webs bend down again just inside the 
portions 21, as seen in Figure 4. 

In Figure 4, a contact board is indicated 

55 diagrammatically at 25 and a spacer is in- 
dicated at 27. The snap-action and return 
force of the contact plate can vary 
depending upon the particular design. Thus 
a domed plate can be arranged to have a. 

50 bistable condition, being st^le in a non 
deflected condition, as in Figures 2 and 3 for 
example, and also being stable in a fully 
deflected condition. Such a plate would not 
have any return force present to restore the 

65 plate to a non-deflected condition. In such 



an arrangement, the contact board 25 is 
positioned relative to the contact plate 10, 
by spacer 27, such that the central portion 
16 is unable to be deflected down suf- 
fidentiy to reach its alternative stable state. 70 
In such an arrangement the central portion 
16 will always snap back on release of the 
operating force — exemplified by the arrow 
A in Figure 4. As the rib portions 12a to 
15a make contact with the related contact 75 
areas on the contact board 25 there is a 
radial wiping action by the contacts on the 
contact areas. This is an important feature 
in that good electrical contact is obtained. 

It is also possible to design the contact 80 
plate such that the central portion has only 
one stable condition, the undeflected 
condition as in Figures 2 and 3. The contact 
plate 10 illustated in Figures 1 to 4 is con- 
veniently of this type, the ^gle stable state 85 
being created by the particular formation of 
the upwardly bent junction portion 21. This 
provides a positive return force on the 
central portion at all times, although the 
central portion will snap down under 90 
pfe^ure at the centre. Other formations for 
ensuring a positive return force at all times 
can be provided. 

A further effect on the snap-action and 
return force is provided by the clamping of 95 
the flat portion 11 surrounding the domed 
portion. Clamping pressures, indicated by 
arrows B in Figiu-e 4 affect the return force 
and can alter a bistable contact plate to a 
more stable form, when clamped. 100 

Figure 5 illustrates one form of push- 
button switch incorporating a spring contact 
plate as in Figures 1 to 4. The switch 
comprises a rigid base member 25, in tiie 
present example a printed circuit board 105 
having a printed circuit 26 thereon. An 
insulating spacer 27 is positioned on the 
base member 25. As seen in Figures 10 and 
11, the spacer 27 is a flat sheet of material 
having a circular hole 28 therein. The hole 110 
28 is aligned with the contact plate 10. 

The contact plate 10 rests on the spacer 
27 and positioned over the contact plate 10 
is an elastic diaphragm 29. This diaphragm is 
illustrated in Figures 8 and 9 and comprises 115 
a flat sheet of elastic material having a 
circular recess 30 in its under surface to 
provide a portion of reduced thickness. The 
recess is positioned over and receives the 
formed portion of the contact plate 10. 120 

A pu^ button 31 is positioned on top of 
the diaphragm 29. In the present example 
the push button is pivotally or hingedly 
mounted and is seen in more detail in 
Figures 6 and 7. The push button is formed 125 
as part of a flat member 33, the button 
separated for most of its periphery from 
the member 33, connected at one port- 
ion 34. Hie button comprises a flat portion 
having a reduced thickness portion 35 130 
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which acts as a hinge. There is also a thick- 
ened portion 36 which forms the but- 
ton which extends through a cover or 
key frame 37. 

5 GeneraUy, push button switches are pro- 
vided a plursdity at a tune, for example a 
pushbutton dial for a telephone, a keyboard 
on a computer input terminal and other 
forms of apparatus. In such examples, the 

10 contact plate comprises a flat sheet with a 
plurality of contact positions formed 
therein, one for each switch. Similarly the 
^acer27 and diaphragm 29 each comprise a 
flat ^eet with a corre^onding plurality of 

15 holes 28 and recesses 30 respectively. The 
push button can also be formed in a common 
flat member 33, as can be seen from Figures 6 
and?. 

On assembly the push button 31 is in 

20 contact with the portion of reduced 
thickness of tiie diaphragm 29, which in turn 
is in contact with the centre portion 16 and 
webs 17 of the contact plate. Pressure on 
button 36 causes the push button to hinge at 

25 35, pushing down the diaphragm 29 and also 
the central portion 16. After a short 
movement of the central portion 16 there is 
a snap-action with the contact rib portions 
12a and 15a moving rapidly and positively 

30 into contact with the printed circuit 26, the 
pushbutton following up under the pressure 
of the user's finger. There is thus a distinct 
"feedback" to the user who feels the snap- 
action and sudden movement. On release of 

35 the pressure on the button the central 
portion 16 snaps back to its original position 
as a result of stresses at the flexing positions 
20 and junction portions 21. 
The push button of the example 

40 illustrated in Figure 5 has a short operating 
movement. Figure 12 illustrates a switch 
having a longer movement. The base 
member 25, printed circuit 26, spacer 27 and 
spring contact plate 10 are as in Figure 5. 

45 In the example of Figure 12, a cover plate 
or member 40 fits over the contact plate 10 
and spacer 27 and has a cylindrical bore 41. 
Portioned in the bore 41, and resting on the 
centre portion 16 of the contact plate 20 is a 

50 lower button member 42. Also positioned in 
the bore 41 is an upper button member 43. 
Button member 43 has an outwardly ex- 
tending fiange 44 and an inwardly extending 
fiange 45 on cover plate 40 retains the upper 

55 button member in the bore 41. A light 
compression spring 46 extends between the 
lower and upper button members 43 and 42, 
the spring resting against abutments on 
these members. The lower button member is 

60 aligned with an axially extending recess 47 
in the upper button member 43. Pressure on 
the upper button member 43 compresses 
spring 46, the upper button member 43 
sliding down over the lower button member 

65 42. Ilie spring 46 in turn pushes down 



the lower button member 42 and this 
pushes down the centre portion 16 of 
the contact plate 10.. Again, after a small 
deflection of the centre portion 16 there 
is a snap-action, the lower button mem- 70 
ber following the downward movement 
of the contact plate under the pressure of 
the spring 46. On release of the upper button 
member 43, the spring pressure on the lower 
button member is removed and tiie spring 75 
contact plate returns to its normal con- 
dition, as in Figure 12, pushing up the lower 
button member 42. 

When used in a telq)hone set, or many 
other forms of apparatus, several push 80' 
button switches are mounted on a common 
base member 25 as described above. Figure 
13 illustrates one form of base member 25 
having a plurality of printed circuits or 
conductors 50 thereon. The positions of 85 
individual switches are indicated by the 
dotted circles 51. In the example illustrated 
each switch is connecting four pairs of 
contacts, or making two signals 
simultaneously, with four making chances. 90 
The number of contacts made, and signals 
made, can be varied, by variation in the 
contact pattern and by variation in the form 
and number of the contacts 12 to 15. The 
conductors 50 are also indicated in Figure 95 
12. 

Thus the number of contacts per button 
can be varied, but the number of contacts 
which can be accommodated under each 
button is limited. For telephone and similar 100 
uses, four contacts are usually sufficient. 

WHAT WE CLAIM IS:— 

1. A push button switch assembly com- 
prising: a spring contact plate provided with 
at least one switch position, each said switch 105 
position having a prestressed domed portion 
and a flat sheet portion surrounding the 
domed portion, the domed portion including 
a central portion and radial webs connecting 
the central portion to the flat sheet portion, 110 
the domed portion prestressed to a stable 
position above the plane of the flat sheet 
portion, each of the radial webs including an 
upwardly bent portion at its junction with 
the flat sheet portion, and a plurality of 115 
spring contacts extending radially from the 
central portion, each contact extending be- 
tween a pair of radial webs; a circuit 
member positioned below and spaced from 
the spring contact plate and including 120 
contact areas beneath the spring contacts; 
and a push button positioned above the 
central portion of each switch position to 
apply a downward force on ttie domed 
portion; whereby pressure on the push 125 
button depresses the central portion from 
the stable position and flexes the radial webs 
at the bent portions, the central portion 
snapping through the plane of the flat sheet 
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portion to bring the spring contacts into 
contact with the contact areas. 

2. A push button switch assembly ac- 
cording to Claim i, wherein the spring 

5 contact plate is provided with a plurality of 
said switch positions the circuit member 
includes contact areas at each of the switch 
portions; and further including a plurality 
of push buttons, a push button at each 
10 switch position. 

3. A push button switch assembly ac- 
cording to Claim 2, wherein said plurality of 
push buttons is provided on a push button 
member, each push button being hingedly 

15 attached to the member. 

4. A push button switch assembly ac- 
cording to Claim 2, wherein each push 
button comprises a lower button member 
acting on the central portion; an upper 

20 button member in substantial axial align- 
ment with the lower button member; and a 
spring interposed between the upper and 
lower button members. 



5. A push button switch assembly ac- 
cording to Qaim 4, including a* cover 25 
member extending over the spring contact 
plate, and a plurality of apertures in the 
cover member, an aperture for each upper 
button member, and interengaging for- 
mations on the upper button member and 30 
the cover member for retaining said upper 
button member in position. 

6. A push button switch assembly sub- 
stantially as described herein with reference 

to Figures 1 to 11 and Figure 13 of the ac- 35 
companying drawings. 

7. A push button switch assembly sub- 
stantially as described herein with reference 
to Figures 1 to 4 and Figures 10 to 13 of the 
accompanying drawings. 40 

A. A. THORNTON & CO., 
Chartered Patent Agents, 
Northumberland House, 
303—306 High Holbom, 
London WCl. 
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